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Materials and Methods: The	CPG	was	developed	according	to	the	AGREE	II	instru-
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1  | INTRODUC TION




















Various	 surveys	 carried	 out	worldwide	 show	 some	 agreement	
in	the	application	of	retention	procedures;	however,	large	individual	
differences	exist.5	To	diminish	practice	variation,	it	is	meaningful	to	
develop	a	clinical	practice	guideline	 (CPG)	 for	OR,	 for	which	a	de-
mand	has	been	demonstrated.7,8
Therefore,	the	aim	of	this	study	was	to	develop	a	CPG	according	






2  | MATERIAL S AND METHODS
2.1 | Initiative and task force
In	 2015,	 the	 Dutch	 Association	 of	 Orthodontists	 (NVvO,	




orthodontists	 were	 clinicians	 working	 in	 academia	 or	 in	 private	
practices	with	 great	 interest	 and	expertise	 in	OR.	They	were	 all	
trained	 at	 different	 universities	 and	 geographically	 spread	 over	
the	 country.	 For	methodological	 support,	 an	 expert	 in	 CPG	 de-









ment	 (Appraisal	 of	 Guidelines	 for	 Research	 &	 Evaluation	 II)	 and	
EBRO	 (Evidence-Based Richtlijnontwikkeling,	 the	Dutch	Method	 for	
Evidence-	Based	 Guideline	 Development)	 and	 the	 reporting	 fol-
lows	the	RIGHT	statement	(Reporting	Items	for	practice	Guidelines	
in	Healthcare).9,10	 Steps	 for	developing	 the	CPG	were	preparation	
phase,	 development	 phase,	 commentary	 phase	 and	 authorization	
phase.






In	 the	 development	 phase,	 a	 systematic	 literature	 search—based	
on	 the	CQs—was	performed	 in	cooperation	with	a	 senior	 librarian	
specialized	in	health	sciences	(Supporting	information).	PubMed	and	











Study	 characteristics	 of	 the	 selected	 articles	were	 clearly	 pre-
sented	in	evidence	tables.	If	possible,	a	meta-	analysis	was	performed	
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by	pooling	data	across	studies.	Additionally,	a	hand	search	was	per-
formed	on	all	relevant	studies	of	the	search.






was	 rated—high,	 moderate,	 low	 and	 very	 low—for	 each	 outcome	





dations.	 Other	 factors	 including	 patients’	 preferences,	 values	 and	
compliance,	risks,	side	effects	and	organizational	matters	were	also	
considered.	 Therefore,	 recommendations	were	 based	 on	 available	
evidence	combined	with	considerations	based	on	additional	 litera-
ture	and	expert	opinion.
The	 strength—strong,	 weak—of	 recommendations	 was	 depen-
dent	on	the	quality	of	evidence,	the	consensus	considerations	and	the	
importance	the	Task	Force	assigned	to	the	various	aspects	and	argu-
ments.	According	to	the	GRADE	methodology,	 it	 is	possible	 to	draw	
strong	recommendations	with	low	levels	of	evidence,	and	vice	versa.	
Based	on	the	recommendations,	an	implementation	plan	was	written.
2.6 | Commentary phase, authorization phase and 
implementation
A	draft	version	of	the	CPG	was	sent	to	all	members	of	the	NVvO	and	




















analysis.	Regarding	CQ1	comparison	b, c and d,	 the	 included	RCTs	
are	 listed	 in	Table	3.	To	answer	CQ2	and	CQ3,	a	hand	search	was	
performed	on	all	relevant	studies	of	the	search.
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outcome	measures	were	virtually	 lacking.	 In	 case	of	 low	evidence	










3.4 | Commentary phase, authorization phase and 
Implementation
The	 Task	 Force	 received	 125	 comments	 of	 six	 stakeholders.	 The	
comments	were	 reviewed	 and	 processed	 during	 a	meeting	 of	 the	
Task	Force.	 In	 July	2018,	 the	 final	 guideline	was	presented	 to	 the	

















4.1 | CQ1a Which retainer is best for retaining the 
upper arch?
Based	 on	 Littlewood	 et	al.	 (2016),	 no	 clear	 evidence	 exists	 which	
retention	modality	is	preferred	for	the	upper	arch.12	A	recent	pub-
lication	 provides	 an	 answer	 to	 the	 question,	 but	 the	 results	must	
be	interpreted	with	caution;	according	to	Forde	et	al.	(2018),	upper	
arch	 alignment	 remains	 equally	 stable	 with	 removable	 and	 fixed	
retainers.13





Records identified through database 
searching MEDLINE (OVID) 






















n Records identified through database searching EMBASE 
(n = 592) 
Records after duplicates removed 
(n = 851) 
Records screened 
(n = 315) 
Records excluded 
(n = 536) 
Full-text articles 
assessed for eligibility 
(n = 4) 
Full-text articles 
excluded, with reasons 
(n = 311) 
Studies included in 
qualitative synthesis 
(n = 1) 
Studies included in 
quantitative synthesis 
(meta-analysis) 
(n = 1) 
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retainer	or	(c)	a	solitary	removable	retainer	in	respectively	54%,	34%	
and	1%	of	their	cases.5	Dual	upper	retention—a	fixed	retainer	com-










Advantages	 and	 disadvantages	 of	 removable	 and	 fixed	 retain-
ers	can	also	determine	the	choice.	Removable	retainers	are	easy	to	
clean,	but	compliance	 is	difficult,	even	when	the	retainer	only	has	








ing	 of	 sports	 bottles,	 may	 compromise	 the	 enamel-	composite	 in-
terface,	wire-	composite	 interface	or	 the	 retainer	wire,	 resulting	 in	
breakage,	bond	failures	and	unintentionally	active	retainers	causing	
unwanted	tooth	movements.5,21,22





(2016)	 and	Forde	et	al.	 (2018)	 conclude	 that	 lower	 arch	 alignment	
is	more	effectively	retained	with	fixed	rather	than	with	removable	










the	 patient	 and	 dental	 professional,	 the	 cleaning	 of	 this	 retainer	
type	is	easier.26	Patients	should,	however,	be	informed	about	the	






4.3 | CQ1c Which design and wire material are best 






failures/fractures	 are	 observed,	 probably	 due	 to	 contact	 of	 the	
lower	canines	with	 the	wire.28	According	 to	Steinnes	et	al.	 (2017),	
alignment	 is	 eight	 years	 post-	treatment	 stable	 when	 the	 retainer	
wire	is	only	bonded	to	the	upper	incisors.29
Not	only	 the	design	but	 also	 the	material	 for	bonded	 retain-
ers	 is	 important.	Overall,	 stainless-	steel	 (SS)	wires,	 either	multi-	
strand	 or	 single	 strand,	 and	 reinforced	 glass	 fibres	 are	 used	 in	
modern	 clinical	 practice.	 Our	 literature	 results	 regarding	 glass	
fibre	reinforced	fixed	retainers	contradict	findings	in	more	recent	
studies.30,31	Although	aesthetic	in	appearance,	compared	with	SS	
wires,	 they	are	 susceptible	 to	a	higher	 risk	of	 failure.	This	 is	be-
cause	they	break	easily	and	have	higher	failure	rates	due	to	con-
tamination	during	bonding.31


































Bonded	 retainers	 can	 become	 unintentionally	 active	 due	 to	
the	properties	of	the	wire	material,	elastic	deflection	during	inser-
tion	and	repair,	mechanical	deflection	caused	by	chewing	forces	
and	parafunctions.33,35,37–42	Although	 the	 incidence	of	 this	phe-
nomenon	is	low,	it	is	highly	problematic,	since	the	consequences	
can	 be	 dramatic	 if	 unnoticed.39–41	 The	 use	 of	 rectangular	 and	
square	wires	will	decrease	the	incidence	of	unintentionally	active	
retainers.5,33
4.4 | CQ1d Which design and wire material are best 
for lower fixed retainers?
Based	on	Littlewood	et	al.	(2016),	no	clear	evidence	exists	concern-
ing	which	 fixed	 retainer	design	and	wire	material	 is	preferable	 for	
retention	of	the	lower	arch.12	The	choice	of	a	fixed	retainer	design	




or	 are	 fixed	 to	 the	 canines	 only.5	 Our	 literature	 results	 regarding	
stability	 and	 failure	 rates	 with	 both	 retainer	 designs	 contradict	
with	findings	from	more	recent	studies.	When	all	anterior	teeth	are	
bonded,	 the	 lower	 front	 region	 is	better	stabilized;	however,	more	
failures	are	observed.38,43
From	 clinical	 experience,	 it	 is	 known	 that	 today's	 patients	 are	
more	 demanding,	 and	 their	 dental	 awareness	 has	 increased.	 Even	
small	positional	changes	are	no	longer	accepted.	This	has	led	to	an	








However,	 in	 cases	of	poor	oral	 hygiene	 the	use	of	 a	wire	only	
bonded	 to	 the	canines	 should	be	considered.7	 In	 comparison	with	
a	 wire	 bonded	 to	 all	 lower	 front	 teeth,	 a	 wire	 only	 bonded	 to	
the	 canines	 is	 easier	 to	 clean	 for	 both	 the	 patient	 and	 the	 dental	
professional.26
When	the	wire	is	only	bonded	to	the	canines,	rather	than	using	
a	 tick	 twisted	 multi-	strand	 SS	 wire,	 a	 thick	 single-	strand	 SS	 wire	
should	be	used.	This	 is	because	a	 thick	 single-	strand	wire	 is	more	
comfortable	for	the	tongue	and	less	plaque	sensitive.44,45
4.5 | CQ1e Which type of removable retainer is best 
for retaining the upper and lower arch?
Based	on	Littlewood	et	al.	(2016),	no	clear	evidence	exists	to	deter-
mine	which	removable	retainer	 is	best	for	retaining	the	upper	and	
lower	 arch.12	 In	 general,	HRs	 and	VFRs	 are	used	 and	 the	 stability	
of	 these	appears	 to	be	comparable.	 If	 irregularities	 arise,	 they	are	
usually	not	clinically	relevant.46–51	These	findings	suggest	that	fac-






flicting	 results.	According	 to	our	 results,	HRs	 fail	more	often	 than	













teeth	 will	 experience	 jiggling	 which	 is	 unpleasant	 for	 the	 pa-
tient.62–64	Therefore,	the	wearing	of	removable	retainers	full	time	
for	 a	 short	 period	 of	 time	 could	 be	 recommended,	 especially	 in	





able	 retainers,	all	 seemed	 to	be	equally	effective	 in	 stabilizing	 the	
treatment	 result	on	a	 short-	term	basis.	However,	 strong	evidence,	
regarding	differences	in	stability	between	part-	time	retention	with	
HRs	and	VFRs,	was	lacking.
The	 advantage	 of	 HRs	 is	 that	 teeth	 have	 the	 ability	 to	 settle,	
leading	to	more	occlusal	contacts	and	a	better	interdigitation.	This	is	
difficult	to	achieve	with	a	full-	coverage	VFR.65
4.6 | CQ2 Which frequency of retention check- ups 




ofacial	 growth	 occurs,	 as	 does	 ageing.2,3,66	 Additionally,	 the	 com-
pliance	of	 the	patient	 in	wearing	removable	retainers	and	the	side	
effects	of	fixed	retainers	make	it	necessary	to	plan	check-	ups	after	
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treatment.	The	included	systematic	review	did	not	pay	attention	to	
the	 frequency	 of	 retention	 check-	ups.12	 An	 alternative	 literature	
search	showed	a	lack	of	available	literature	on	this	topic.	The	number	
of	retention	check-	ups	varies	a	lot	in	number	and	duration.5–8,55,67,68 
Schneider	et	al.	 (2011)	and	others	 showed	 that	 failure	of	 fixed	 re-
tainers	 is	highest	directly	after	 the	debonding	of	orthodontics	ap-
pliances.28,69,70	The	combination	of	increased	mobility	together	with	
increased	 failure	 risk	within	 the	 first	month	 after	 debonding	 indi-
cates	the	first	retention	check-	up	should	occur	within	the	first	three	
months	 post-	treatment.	 Additionally,	 the	 wearing	 of	 removable	
retainers	 can	also	be	 checked.	When	 retention	 check-	ups	 are	 fre-
quently	performed,	the	compliance	of	the	patient	can	be	positively	
influenced.46,71	When	no	problems	exist	during	 the	 first	 retention	
check-	up,	 a	 longer	period	until	 the	next	 check-	up	 can	be	 advised.	
Two	to	three	retention	check-	ups	should	be	planned	within	the	first	
year	after	 treatment.	Following	 this,	 an	annual	 retention	check-	up	
is	advised.5,55	However,	the	increase	in	the	number	of	patients	to-
gether	with	the	tendency	towards	permanent	retention	leads	to	an	
increase	 in	work	 load.5,8	 Therefore,	 the	 Task	 Force	 considered	 to	
refer	patients	to	their	dentist	for	further	retention	check-	ups	which	
can	be	performed	simultaneously	with	the	annual	dental	check-	up.
4.7 | CQ3 What are the responsibilities  
of the orthodontist, dentist and patient to provide 
successful OR?
Most	 orthodontists	 use	 permanent	 retention,	 and	 therefore,	 it	 is	
crucial	to	check	retainers	on	a	regular	basis	to	examine	their	func-
tion	and	the	health	of	surrounding	tissues.8,37,42














of	 all	 aspects	 of	OR.	 The	 responsibilities	 of	 the	 patient	 in	 the	 re-
tention	phase	should	be	explained	and	patients	must	agree.	This	in-











dentist.	 A	 joint	 responsibility	 for	 the	 retention	 phase	 can	 only	 be	
achieved	with	clear	information.72
5  | KE Y RECOMMENDATIONS
5.1 | CQ1a Retention in the upper arch
•	 Apply	 removable	 upper	 retainers	 in	 patients	with	 a	 low	 risk	 of	
relapse.








5.3 | CQ1c Design and wire material for upper 
fixed retainers
•	 Bond	all	upper	six	anterior	teeth	in	case	of	initial	rotations.




5.4 | CQ1d Design and wire material for lower 
fixed retainers














on	 the	 initial	 situation	 and	 treatment	modality,	 short-term	 full-
time	wearing	of	removable	retainers.
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5.6 | CQ2 Frequency of retention check- ups
•	 Schedule	 the	 first	 retention	 check-up	 preferably	 within	 three	
months	after	insertion	of	the	retainers.












6  | LIMITATIONS OF THE CPG AND 
SUGGESTIONS FOR FURTHER RESE ARCH
OR	 is	 of	 great	 importance	 for	maintaining	 the	 result	 of	 active	 or-










cedures	 following	 active	 orthodontic	 treatment,	 underlining	 the	
need	 for	 and	 purpose	 of	 the	 development	 of	 a	 CPG	 for	 OR.5,7,8 















ies	were	 found	 in	 the	 literature.	 Therefore,	 the	 recommendations	
made	in	answering	these	CQs	are	predominately	consensus-	based.









the	 validity	 of	 the	 guideline,	 the	 review	 process	 will	 commence	
sooner.	For	the	updating	procedure,	clinical	and	methodological	ex-
perts	will	be	involved	again.
Another	 limitation	 is	 the	 absence	of	 input	 from	 laymen	during	
the	initial	process	of	the	guideline	development.	Their	input	would	
perhaps	 have	 provided	 a	more	 patient-	focused	 guideline.	 The	 pa-
tients’	Federation	was	only	involved	in	the	commentary	phase	and	
had	no	comments.
Evidence-	based	 recommendations	 in	 a	 CPG	 for	 OR	 are	 inter-
nationally	 relevant	 and	 therefore	 directly	 generalizable	 to	 other	
countries.	 However,	 differences	 in,	 for	 example,	 health	 insurance	
systems,	legal	obligations	as	well	as	cultural	differences,	may	justify	
alternative	recommendations	within	a	CPG	in	different	countries.74 
As	 an	 example,	 health	 insurance	 conditions	 in	 the	 UK	 (National	
Health	Service)	differ	from	those	in	the	Netherlands.	Consequently,	
recommendations	 on	OR	 in	 the	 UK	may	 differ	 from	 those	 in	 the	
Netherlands.
Littlewood	 et	al.	 (2016)	 concluded	 there	 is	 insufficient	 ev-






well-	designed	RCTs,	 it	must	 be	 possible	 to	 enhance	 the	 present	
CPG	for	retention.	Appropriate	outcome	measures	to	further	 in-
vestigate	include	(long-	term)	stability,	length	of	retention,	survival,	
cost-	effectiveness	 and	 adverse	 effects	 of	 retainers,	 and	 patient	
preference	 and	 satisfaction	 over	 the	 long	 term.12	 Also	 transver-
sal,	vertical	and	sagittal	components	of	malocclusion	should	then	
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Nevertheless,	 this	 CPG	 provides	 practitioners	 with	 recommenda-
tions	 for	 best	 practice	 procedures	 in	 OR,	 may	 reduce	 variation	
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